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A GAS EXPLOSION IN A ROCK-DUSTED MING 1 


By G. S. McCaa* 


Introduction 

Rock-dusting is an effective means of preventing Sontacu sy 270m DrOpecas 
ting an explosion in a coal mine, but it will not prevent gas from igniting ex- 
Plosively and with mich attendant damage locally. Ventilation must therefore be 
etfective at all times, regardless of the employment of otner explosion-preven- 
tion methods, if gas explosions are to be avoided, This paper describes a gas 
*xplosion which occurred in a bituminous mine that was well rock-dusted at the 
point of ignition and which exemplifies the value of rock-dusting, the necessity 
of maintaining effective ventilation, and the need of pormissible rock-dusting 
Tachi neg receiving power from a permissible locomotive, 


Description of Explosion 


The mine in which this explosion occurred is developed on a pancl system 
in a practically level seam; the panel entries are driven in pairs, and the air 
current intakes on the right entry and returns on the left entry. Near the mouth 
** the intake a door is placed to control the ventilation; board stonpings are 
Dlaced in ‘Tosscuts, except the second from the face, in which a brattice cloth 
wartain is h , the last crosscut is left open ana line brattices conduct the 
alr current trom the last crosscut to the faces. In No. 7 entry the last cross- 
Cat was 159 feet from the face, the line brattice being within 38 feet of this 
‘ace, and the second crosscut was 250 feet outby the face of the back entry or 

+ Seven days prior to the explosion the intake and return entries we re 
ted to within 38 feet of the. face, and as the entry had advanced during 

Week, the rock-dusting was to be extended, 


A Tock-dusting machine was being pushed by a cable-reel locomotive with 
a of Tock-dust between the locomotive an¢ the dusting machine, The rock-dust 
ral Wag pushed through the controlling door near the mouth of the intake entry, 
rie Notoman closed the door after passing through, The operator of the rock- 
ng 


Machine preceded the motorman and went to the face of the return eatry to 


1 the bureau of Mines will welcome reprinting of this article, but requests that 
the following footnote acknowledgment be used; "Printed by pormtsston of the 
, lirector, U. S. Bureau of Mines, (Not subject to copyright.) 
{ 


strict engineer, U. S. Bureau of Mines, Pittsburgh Experiment Station, 
Pittsburgh, Pa. 
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test for gas, leaving the curtain in the next to the last crosscut open, aS was 
Customary. The locomotive followed, the motorman attaching the head nock cf the 
cable to the trolley wire in the irtake entry tefore entering the return entry, 
and leaving the curtain open. The motomian, observing the rock-dustinj; machine 
operator holding nis flame safety lamp about waist high and motioning im to ac- 
vance, continued*to the top of a hill about 50 feet from the race; he then 
Closed the controller, set. the Drake, and was about to notify tne other max to 
start the rock-dusting machine when a brignt flash occurred near the cavle reel 
on the locomotive. He immediately attempted to open the reel switch in the cad 
end of the locomotive when there was an exmlosion, The Controller was [ound 0.2: 
immediately after the accident. The motorman was knocked out of the locootive 
by the force of the blast, was severely burned abowt the face, chest anc s.rds, 
and lost his electric cap lamp. He traveled in the derk a distance cf 5,6 rec’ 
before he met help and was taker to the surface for treatment. 


The rock~dusting machine operator's. flame safety lamp was found avout <0 
feet from the face, and he was picked un by rescuers about 65 feet from tue face 
indicating that he traveled about 45 or 50 feet after the explosion. is heart 
was still beating when the rescuers arrived and carried him about @c5 feet to 
fresh air, Artificial respiration was applied for 15 or 20 mimtes but failed t 
revive tne injured man, who died snortly after reaching fresh air, Toe rock- 
dusting machine operator's face, hands, iouth, and tongue were badly burned and 
the left leg of his trousers,. from knee to thigh, was burned off, The tvo 
rescuers tested for gas at the point where the injured man was found, but no gas 
was detected, . 


The force of the explosion destroyed all of tue board stoppings snd docr 
for a distance of 700 feet, and those in line with the force were destroyed for | 
distance of about 1,000 feet. ‘Stoppings as far as 1,500 feet were cauced to 
bulge. The flame, in so far as could te ascertained, was limited to a zone abow 
90 feet long in the return entry; the limitation of the flane was no doubt aque t 
the fact that this section of the mine was well rock-custed from a point 10 to l. 
Teet outby the assigned origin of the explosion, tnereby preventing coal-cust 
from propagating the explosion, or at-least very definitely lessening the violen 
of any dust propagation whicn may have occurred.:. 


Factors Contributing to. Explosion 


Several factors contributed to cause the explosion. Evidently the «an 1: 
advance of the rock-dusting train made the error, not uncommon. with expericaced 
and unexperienced men alike, of failing to test at the roof’ in the high point 
about 50 feet from the faces. he did test at “he face and motioned the moterian t 
advance, assuming the entry clear of gas, Failure to close the curtain in the 
second crosscut after the rock-dust ing equinment passed througn to the return 
entry may have been a contributing factor also, and it would anoear provable v2) 
this curtain was onen or partly open before the rock-dusting machine came into 
this part of the mine. With ventilation stooped, gas issuing from the strata at 
the face would tend to seek the highest point’, which in this case was bout 50 re¢ 
from the face, A considerable bod: of the methane might accumulate in 10 or 15 
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minutes if the ventilating current was stopped, although it is probable that the 
curtain had been open for a longer period. Finally, a source of flame was intro- 
duced in the open-type cable-reel locomotive which was used in- connection with 

the rock-dusting unit. The locomotive presented many potential points for pro- 
ducing arcs or sparks; however, it is believed from an inspection of the locomo- 
tive cable that a splice in the cable becane short-circuited near the reel at the 


top of the locomotive, and being relatively near the roof, ignited the body of gas. 


Cables on mining equipment, especially on cable-reel locomotives, are 
decidedly hazardous, A manufacturer's agent states that some mines in his dis- 
trict make an average of 1.7 splices per week per cable, and one company buys 
avout 500 patented splices per month, Many splices are made in the mine during 


the shift; such repairs are gene rally hurriedly made , ieee tne result that the 
cables pull apart while in service. 


There appears to be a false sense of security on the part of rock-dusting 
crews; the presence of rock-dust allays thoir féars of gas ‘and coal-dust ignitions, 
and the men take liberties with ventilation and open-type electrical equipment. 
Toere should.be no relaxation in the vigilance necessary to keep a coal mine safe; 
the rock-dust distributor and the locomotive transporting it have practically no 
protection against gas and coal-dust at ‘or before the time the rock-dusting is 
started; even when the dust is being applied, there is no protection against gas. 
only permissible electrical equipment, including locomotives, rock-dusting 


machines, etc., should be allowed near he face of ‘Workings and on veut airways, 
even rhile rock~dusting,. . 


Rock-dusting is gradually becoming standardized, he mines in which the 
application was often as far as 200 or 300 feet from the face, have recoznized 
tne dangers of. such an unprotected length of entry and are now making the maximum 
ton-rock-dusted distance 40 feet from the face, The value of such a standard is 
ainirably illustrated in this explosion, and it is earnestly hoped that all mines 


¥ill soon be rock-dusted from ro at least (40 ai of the nace of all workings 
to the mine opening. 


Conclusions 

The re. was unque stionably a relatively large accumiabion of explosive gas 
2. the high point where the locomotive stood on No. 7 air course. There is no 
Cirect evidence to show that the canvas curtain across the haulage chute (second 
en crosscut from the face) to No. 7 air course was.left open.before the rock- 
dist outfit entered, but it is reasonable to assume that this was the case, since 
tha gas would not have collected if the air current had been sweeping the face 
il traveling past this high point in the air course, There is no means of 
cetemining where the gas tailed out, but it is believed that the rock-dusting 
tachine and locomotive were both in the explosive mixture which was undoud tedly 
-fiited by a flame, presumably an electric arc, the exact locatiom of which has 
lot been determined, The fact that this section of the minc was well rock-—dusted 
‘o within 38 feet of the face on No. 7 air course limited the extent of the explo- 
‘lon essentially to the range of the explosive gas, and coal-dust played little 
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or no part in the propagation of the explosion. ‘It is entirely probable that the 
emount of gas which exploded would have propagated a coal-dust explosion through- 
out the mine if the mine had not been well rock-dusted, 


The essential factors involved in this explosion are as follows; 
1. An accumlation of methane existed near the face of No. 7 air course, 


2. The locomotive was not of a permissible type and could ignite gas 
from more than one source by sparking or arcing. .; 


3. Defects were found on the trailing cable that would cause a "short." 


4, The rock-dusting equipment cid not remain on the intake side outby th 
haulage crosscut to No. 7 air course until the air course had been tested for gas 


Oo. There was evident failure of the rock-dust operator to properly 
examine No. 7 air course, ©: , 


6. <A lighted flame safety lamp was carried by tne rock-dust onerator, 
but apparently was not used effectively. 


Reconmencations 


l. Rigid examination of any place into which electric equipment is to 
enter should be made with an approved flame safety lamp by a competent person; 
the electrical equipment should remain on the intake side outby the last permaner 
open crosscut to the parallel entry until the test is comleted,. 


2. Only men who in the opinion of the mine foreman are qualified to hanc 
a flame safety lamp should be entrusted with the examination of working places 
prior to the entrance of electric equipment. 


5. Test should be made at least every half hour while machines are 
operating in places that may generate explosive gas. 


4, The operators of all electric equipment. should inspect such equipment 
at the beginning and the end of each shift for defective cables, loose connectior 
loose or missing: bolts, or for any defect that might cause an accident; effective 
repairs should be made promptly when defects are found. 


5. The rock-—dust accumlations on the motor of the rock-dusting machine 
should be blown off every day. 


6, Insulators should be provided for all cables where they pass through 
steel nousings, 


7. Cover plates should be kept on commtators. 
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8, The bottom chain guard should ce kept on the rock-dast machine. 
9. No temporary or makeshift electric connections should be pemitted. 
lO. Fire extinguishers of suitable type should be a part of tine escipment 
on all electrically operated compressors and locomotives - such fire extinguishers, 
for instance, as carried on mining machines in many progressive mines at resent, 


ll. No open-type electric switches should be used. 


12, <Accumlations of oil and grease around motors should not be permitted, 


x eK ew ke ke OR 


5978 5 


